Orientation by an animal inhabiting an underground environment must be extremely efficient if it is to contend effectively with the high energetic costs of excavating soil for a tunnel system. We examined, in the field, the ability of a fossorial rodent, the blind mole-rat, Spalax ehrenbergi, to detour different types of obstacles blocking its tunnel and rejoin the disconnected tunnel section. To create obstacles, we dug ditches, which we either left open or filled with stone or wood. Most (77%) mole-rats reconnected the two parts of their tunnel and accurately returned to their orginal path by digging a parallel bypass tunnel around the obstacle at a distance of 10-20 cm from the open ditch boundaries or 3-8 cm from the filled ditch boundaries. When the ditch was placed asymmetrically across the tunnel, the mole-rats detoured around the shorter side. These findings demonstrate that mole-rats seem to be able to assess the nature of an obstacle ahead and their own distance from the obstacle boundaries, as well as the relative location of the far section of disconnected tunnel. We suggest that mole-rats mainly use reverberating self-produced seismic vibrations as a mechanism to determine the size, nature and location of the obstacle, as well as internal self-generated references to determine their location relative to the disconnected tunnel section.
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Spatial orientation is among the most fundamental of the cognitive processes that animals require for survival. Without the ability to orient accurately, animals would have difficulty in finding food and water sources, in returning to their nest or home, and in locating potential mates. Almost all studies of spatial orientation to date have concerned animals that live above ground (reviewed by Able 1980; Schöne 1984; Thinus-Blanc 1996; Wehner et al. 1996; Healy 1998; Golledge 1999) . Only limited work has been done on subterranean mammals, owing to the inherent difficulties of observing and studying them, both in the laboratory and in the field (Burda et al. 1990a) .
The blind mole-rat, Spalax ehrenbergi, is a fossorial rodent that digs and inhabits its own individual, extensive and winding underground tunnel system (Heth 1989; Zuri & Terkel 1996) . Like other subterranean mammals that construct burrow systems, it requires a highly developed and efficient directional orientation sense if it is to survive in its harsh underground environment (Hildebrand 1985) . The mole-rat must contend with the high energy demand of excavating soil, which may reach as much as 360-3400 times more than the energy required when moving the same distance above ground (Vleck 1979 (Vleck , 1981 , as well as the hypoxic and hypercapnic atmosphere within a sealed tunnel system (Arieli 1990) .
In a series of laboratory experiments, we showed that the mole-rat possesses the ability to orient towards a goal in a complex tunnel system, and that it uses at least three mechanisms of orientation: (1) motor sequence orientation (Watson 1907) in which the animal learns and memorizes a specific route (sequence of turns) leading to the goal (Kimchi & Terkel 2001a); (2) path integration (Gallistel 1990) , based on gathering and integrating selfgenerated cues to update its position relative to the departure and goal point (Kimchi & Terkel 2002b) ; and (3) the earth's magnetic field (Kimchi & Terkel 2001b) .
In addition to finding the shortest path to a goal, efficient orientation below ground also requires the ability to avoid or detour any obstacle blocking the animal's path. In a field study (Kimchi & Terkel 2003) , we reported on the ability of mole-rats to detect the presence of different-sized ditches that we had dug to block their tunnel path, to estimate the ditch size, and to burrow a highly efficient bypass to detour the obstacle and rejoin the disconnected tunnel section.
In the present study we investigated whether the mole-rat can distinguish between obstacles of different 
